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1
LIGHT DIVERTING DEVICE

BACKGROUND OF THE INVENTION

The present invention relates to a light diverting
device for diverting a part of the light energy transmit-
ted through an optical conductor rod and for taking it
out.

The present applicant has previously proposed vari-
ous ways for focusing solar rays or artificial rays by
means of a lens or the like and by guiding them into an
optical conductor, and further transmitting them
through it onto an optional desired place for use in
illumination or for other purposes.

However, in such cases, if the light energy propa-
gated through the optical conductor can be diverted at
the half way point and taken out of the optical conduc-
tor, it may be possible to improve the efficiency of such
devices. In the past, such light diverting means didn’t
exist and it was inconvenient in some ways to utilize
light-transmitting devices.

'SUMMARY OF THE INVENTION

It is an object of the present invention to provide a
light diverting device in which a part of the light energy
propagated through an optical conductor rod is. di-
verted and taken out therefrom.

It is another object of the present invention to pro-
vide a light diverting device in which the light energy
can be effectively diverted by use of a device which can
be easily manufactured and by which the amount of
diverted light can be adjusted.

Such a device is made up of a first optical conductor
rod having a through-hole in a radial direction, a second
optical conductor rod tightly inserted into the half way
point of the through-hole and firmly fixed therein, the
edge surface of the second optical conductor rod in the
through-hole being formed on a surface which is in-
clined in relation to the direction of the first optical
conductor rod’s axis, a third optical conductor rod
tightly inserted into the remaining portion of the
through-hole, the edge surface of which is engaged
with said inclined surface of the second optical conduc-
tor rod, and a fourth optical conductor rod firmly fixed
on the outer circumferential surface of the first optical
conductor rod so as to cover the inserted portion of the
second optical conductor rod, the third optical conduc-
tor rod having a couple of grooves formed in the direc-
tion of the third optical conductor rod’s axis in a sym-
metrical position in relation to the direction of the first
optical conductor rod’s axis, and the inclined surface of
the third optical conductor rod being fixed, leaving a
predetermined distance or gap between it and the in-
clined surface of the second one.

The above-mentioned features and other advantages
of the present invention will be apparent from the fol-
lowlng detailed description which goes with the accom-

panying drawings.
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a front view for explaining an embodiment
of a light diverting dewce according to the present
invention;

FIG. 2 is a cross-sectional view thereof:

FIG. 3 is a side view thereof as seen along the lmc
ITI—-III of FIG. 1;
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FIG. 4 is a front view for explaining another embodi-
ment of the light diverting device according to the
present invention; and

FI1G. 3 1s a cross-sectional view thereof.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

FIG. 1 is a front view for explaining an embodiment
of the light diverting device according to the present
invention. FIG. 2 is a cross-sectional view thereof. FIG.
3 is a side view thereof as seen along the line IIT—III of
FIG. 1. In those drawings, 1 is a first optical conductor
rod, and it has a through-hole bored in a radial direc-
tion. A second optical conductor rod 2 and a third
optical conductor rod 3 are tightly inserted into the
through-hole and firmly fixed by use of optical paste or
the like. The edge surface of the second optical conduc-

~ tor rod 2, at its inserted side in the through-hole, is
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formed on the surface 2a which is inclined in relation to
the direction of the first optical conductor rod’s axis.
The third optical conductor rod 3 has an inclined sur-
face 3a opposed to the inclined surface 2a of the second
optical conductor rod 2. These inclined surfaces are
arranged so as to create a predetermined interval (gap)
d. As shown in FIG. 3, the third optical conductor rod
3 has a couple of grooves 3b and 3¢ formed in the direc-
tion of the third optical conductor rod’s 3 axis and is in
a symmetrical position in relation to the direction of the
first optical conductor rod’s 1 axis. Optical oil is poured
through the groove 3b into the gap between the second
optical conductor rod 2 and the third one 3, and then
the air in the gap is released outside through a groove
3C. _
When the gap is not provided with optical oil, the
light rays L propagating through the first optical con-
ductor rod 1 in a direction shown by arrow A are re-
flected on the inclined surface 2a of the second optical
conductor rod 2 and directed in the direction of arrow
B. On the contrary, when the gap is completely filled
with optical oil, the light rays L are directed in the
direction of arrow C. On that occasion, the amount of
light rays propagated to B can be adjusted in accor-
dance with the amount of optical 0il placed in the gap.
Less optical o1l will result in more light rays being prop-
agated to B.

There 1s a fourth optical conductor rod 4 which is
firmly fixed onto the outer circumferential surface of
the first optical conductor rod 1 so as to cover the in-
serted portion of the second optical conductor rod 2
which is unitarily formed with the second optical con-
ductor rod 2. In such a way as described heretofore, the
light rays diverted in the direction of B are taken out
through the fourth optical conductor rod 4 and trans-

‘mitted through an optical conductor cable not shown in

the drawings but which is connected with the fourth
optical conductor rod 4.

Furthermore, 1’ and 4’ are cladding layers of the first
optical conductor rod 1 and the fourth one 4, respec-
tively. The embodiment for FIGS. 1 through 3 shc'vs a
design of the light diverting device in which the ~lad-
ding layer is removed from the optical conductor rod. It
can be easily seen that the optical conductor rod having
no cladding layer may be allowed to work from the
beginning. Furthermore, it can be easily understood
that the light diverting device, according to the present
invention, may be employed in a position where the
inclined surfaces 2a and 3a do not become horizontal.
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F1G. 4 1s a front view for explaining another embodi-
ment of the light diverting device according to the
present invention; and FIG. § is a cross-sectional view
thereof. In this embodiment, the third optical conductor
rod 3 1s tightly inserted into the through-hole so as to be
able to move back and forth. A groove 3d is bored at the
upper edge-portion of the third optical conductor rod 3
along the same direction as the shaft. Optical oil is
poured through the groove 34 into the gap d between
the inclined surface 2a of the second optical conductor
rod 2 and the inclined surface 3ag of the third one 3.
When the third optical conductor rod 3 moves back and
forth the air in the gap is released outside or contrarily
air 1s taken into the gap in order to facilitate the move-
ment of the third optical conductor rod 3.

In such a manner, when the third optical conductor
rod 3 is pushed forward, after optical oil has been
poured into the gap d, the size of the gap d becomes
smaller and consequently the level of optical oil rises.
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On the contrary, when it is pulled backward, the size of 20

the gap d becomes larger so that the level of optical oil
fails.

Under such circumstances, the light rays L, propa-
gated through the first optical conductor rod 1 in the
direction shown by arrow A, are reflected on the in-
clined surface 2a of the second optical conductor rod 2
and directed in the direction shown by arrow B, into the
area of the gap where there 1s no optical oil present. On
the other hand, the light rays L are directed in the direc-
tion shown by arrow C where optical oil present. In
such a case the amount of light rays propagated in the
direction of B can be adjusted in accordance with the
level of optical oil in the gap. It may be possible to
change the condition of its adjustment by changing the
insertion depth of the third optical conductor rod 3.

What is claimed is:

1. A light diverting device, is characterized in that
said light diverting device is comprised of a first optical
conductor rod, having a through-hole in a radial direc-
tion, a second optical conductor rod tightly inserted
into the half way point of said through-hole and firmly
fixed thereon, the edge surface of said second optical
conductor rod 1n said through-hole being formed on a
surface inclined in relation to the direction of said first
~optical conductor rod’s axis, a third optical conductor

25

30

35

45

50

33

65

4

rod tightly inserted into the remaining portion of said
through-hole, the edge surface of said third optical
conductor rod in said through-hole being formed so as
to be engaged with said inclined surface of said second
optical conductor rod, and a fourth optical conductor
rod firmly fixed on the outer circumferential surface of
said first optical conductor rod so as to cover the in-
serted portion of said second optical conductor rod, said
third optical conductor rod having a couple of grooves
formed along the direction of said third optical conduc-
tor rod’s axis in a symmetrical position in relation to the
direction of said first optical conductor rod’s axis, and
said inclined surface of said third optical conductor rod
being fixed leaving a predetermined distance between it
and said inclined surface of said second optical conduc-
tor rod.

2. A light diverting device as defined in claim 1, is
characterized in that a desired amount of optical oil is
enclosed in said distance through one of said grooves.

3. A light diverting device, is characterized in that
said light diverting device is comprised of a first optical
conductor rod having a through-hole in a radial direc-
tion, a second optical conductor rod tightly inserted
into the half way point of said through-hole and firmly
fixed thereon, the edge surface of said second optical
conductor in said through-hole being formed on a sur-
face inclined in relation to the direction of said first
optical conductor rod’s axis, a third optical conductor
rod tightly inserted into the remaining portion of said
through-hole, the edge surface of said third optical
conductor rod in said through-hole being formed so as
to be engaged with said inclined surface of said second
optical conductor rod, and a fourth optical conductor
rod firmly fixed on the outer circumferential surface of
said first optical conductor rod so as to cover the in-
serted portion of said second optical conductor rod, and
in said through-hole, optical oil is inserted in the space
between the inclined surface of said second optical
conductor rod and that of said third optical conductor
rod.

4. A light diverting device as defined in claim 3, is
characterized in that said third optical conductor rod is
tightly inserted into said through-hole so as to be able to

move back and forth.
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